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Abstract
This paper is the ￿rst study that investigates e￿ects of dollarization on
the macroeconomic performance of Ecuador using a time series perspec-
tive. More speci￿cally, we investigate how dollarization e￿ects in￿ation,
GDP, in￿ation uncertainty and money-price relationship. There are four
main ￿ndings of this study. First, in￿ation is lower after dollarization.
Second, GDP is higher after dollarization. Third, in￿ation uncertainty
measured by in￿ation variance through GARCH is lower during dollar-
ization. Finally, money supply is endogenous after dollarization and ex-
ogenous before dollarization. As a result, we conclude that dollarization
improved the macroeconomic performance of Ecuador.
1 Introduction
The fact that many emerging countries faced currency crises with devastating
negative economic e￿ects caused an intense debate on exchange rate policies for
emerging countries. Many economists proposed hard pegs (Summers 2000 and
Fischer 2001). Calvo and Reinhart (1999) argued that all developing countries
should dolarize. Dollarization, in the sense that the country should abandon
its national currency and adopt an advanced nation’s currency as legal tender
(US Dollar for Ecuador), has been implemented by many countries 1. Ecuador
undertook o￿cial dollarization in March 2000 2 by dropping its own currency, the
sucre, and adopting the US dollar. This paper empirically investigates the e￿ects
of dollarization on the macroeconomic performance of Ecuador. As mentioned
by Jameson (2003), Ecuador has the most extreme contemporary dollarization
program which makes Ecuador an excellent candidate to investigate the e￿ects
of dollarization on emerging economies. As presented in table I, we ￿nd that
1Edwards and Magendzo (2003) lists 13 independent and 15 non-independent countries for
1970-1998 period.
2President Jamil Mahuad announced the dollarization program on January 9 2000.
1dollarization has signi￿cant positive e￿ects on the economic performance of
Ecuador.
(Table I about here.)
As mentioned in Calvo (2001) and Minda (2005) theoretically there are pros
and cons of dollarization. Thus, extensive empirical analysis is required to
investigate whether dollarization achieves what it promises: improvements in
macroeconomic conditions through ￿nancial and exchange rate stability. This
paper is the ￿rst study that investigates e￿ects of dollarization on the macroeco-
nomic performance of Ecuador using a time series perspective. More speci￿cally,
we investigate how dollarization e￿ects in￿ation, GDP, in￿ation uncertainty and
money-price relationship (endogeneity of money). There are four main results of
this study. First, in￿ation is lower after dollarization. Second, GDP is higher af-
ter dollarization. Tests of Equal Mean and Variance among di￿erent subsamples
and arti￿cial regressions construct these results. Third, in￿ation uncertainty
measured by in￿ation variance through GARCH is lower during dollarization.
Finally, money supply is endogenous after dollarization and exogenous before
dollarization. Section 6 explains the intuition behind this result.
Edwards and Magendzo (2006) examines the e￿ect of dollarization using
a yearly panel of 169 countries that covers 1970 through 1998. They ￿nd that
GDP growth is not statistically di￿erent in dollarized and in non-dollarized ones.
Since the dataset of Edwards and Magendzo (2006) ends in 1998, it does not
identify Ecuador as dollarized. The dollarized countries in their dataset is mostly
non-independent countries and independent countries are small countries. In
their dataset 20 out of 169 countries are identi￿ed as dollarized. In our study,
we use monthly and quarterly data and analyze the e￿ects of dollarization on a
relatively large independent country, Ecuador, using a time series perspective.
Quispe-Agnoli and Whisler (2006)indicate that the expected bene￿ts of full
dollarization include the elimination of exchange rate risk, contributing to the
decline of the country risk premium and interest rates, as well as the reduction
of the in￿ation rate and in￿ationary expectations. Some initial conditions could
be relevant in the decision to implement o￿cial dollarization. Minda (2005) and
Edwards and Magendzo (2006) observe that small countries with close trade or
￿nancial ties to the United States could favor o￿cial dollarization, as Panama
did in 1904. Ecuador, El Salvador, and Panama, the largest countries that have
implemented o￿cial dollarization, are still relatively small and are very open to
U.S. trade and ￿nance, with an average gross domestic product (GDP) of $11
billion (in 2000 dollars) and an average population of 7 million in 2004.
Jameson (2003) examined the macroeconomic performance of Ecuador using
yearly data from 1997 till 2002. He argues that macroeconomic performance of
Ecuador has improved during 2000-2002 period and dollarization played a role
in this improvement by encouraging both private and capital ￿ows. This study
uses only yearly data because of data limitations and does not conduct a time
series investigation of macroeconomic performance of Ecuador.
Our analysis di￿ers from other related studies in the literature in several
aspects. First of all, this study is the ￿rst extensive time-series analysis of the
e￿ects of dollarization on the macroeconomic performance of Ecuador. Second,
2this is the ￿rst study that analyzes the impact of dollarization on in￿ation
uncertainty. Third, we investigate the e￿ect of dollarization on money-price
relationship in Ecuador which has not been done in the literature before. Fourth,
this study is the ￿rst study that uses monthly and quarterly data to investigate
dollarization. Fifth, we implement a test of exogeneity in the context of GMM
and instrumental variables to investigate endogeneity of money before and after
dollarization. Finally, using several time-series methods and statistical tests
we provide supporting arguments for dollarization using monthly and quarterly
data.
The rest of the paper is organized as follows: In section 2, we brie￿y dis-
cuss the historical dollarization experience of Ecuador. In section 3, we explain
the data and methodology used in this study. In section 4, we present the re-
sults about macroeconomic performance of Ecuador namely in￿ation and output
growth. In section 5, we analyze e￿ects of dollarization on in￿ation uncertainty.
In section 6, we examine the impact of dollarization on money-price relation-
ship in Ecuador. Finally, in section 7, we present concluding remarks and policy
implications of the results.
2 Historical Dollarization Experience of Ecuador
3 Data and Methodology
3.1 Data:
We use monthly and quarterly data for 1990-2007. The source of the data is
IFS. The variables used in this study are:
 CPI In￿ation: In￿ation is calculated as the log di￿erence of CPI.
 GDP Growth: GDP growth is calculated as the log di￿erence of GDP.
 Money Supply: Reserve money, M1 and M2 are used for money supply.
3.2 Methodology
This study investigates three important aspects of Ecuadorian economy: macroe-
conomic performance (in￿ation and GDP growth), in￿ation uncertainty and
money-price relationship.
3.2.1 Macroeconomic Performance
Tests of Equal Mean and Variance among di￿erent subsamples (before and after
dollarization) and arti￿cial regressions that are designed to measure the change
before and after dollarization (March 2000) are used.
33.2.2 In￿ation Uncertainty
As in Fountas (2000), we implement GARCH (1,1) to investigate the impact of
dollarization on in￿ation uncertainty.
3.2.3 Money-Price Relationship
Many studies use Granger causality or cointegration tests to investigate the re-
lationship between money supply and price level or in￿ation. But these methods
test causality not exogeneity of a variable.
Under the null hypothesis that the speci￿ed endogenous regressors can actu-
ally be treated as exogenous, the test statistic is distributed as chi-squared with
degrees of freedom equal to the number of regressors tested. The endogeneity
test is, like the C statistic, de￿ned as the di￿erence of two Sargan-Hansen statis-
tics: one for the equation with the smaller set of instruments, where the suspect
regressor(s) are treated as endogenous, and one for the equation with the larger
set of instruments, where the suspect regressors are treated as exogenous. Also
like the C statistic, the estimated covariance matrix used guarantees a nonneg-
ative test statistic. Under conditional homoskedasticity, this endogeneity test
statistic is numerically equal to a Hausman test statistic; see Hayashi (2000,
233-234).
4 Macroeconomic Performance of Ecuador and
Dollarization
This section investigates the e￿ects of dollarization on in￿ation and GDP growth.
Table II presents the summary statistics for dollarization and non-dollarization
periods for monthly data and table III presents the summary statistics for quar-
terly data.
(Tables II and III about here.)
Table IV shows the tests of equal mean and variance of monthly in￿ation
for dollarization and non-dollarization periods and table V shows the tests of
equal mean for in￿ation and GDP using quarterly data. In table IV, the tests
conclude that both mean and variance of in￿ation is signi￿cantly di￿erent for
the two subsamples. Table V shows that the means of in￿ation, GDP level and
GDP growth are di￿erent for the two subsamples.
(Tables IV and V about here.)
Following the methodology in Mishkin and Schmidt-Hebbel (2007), table VI
and VII measures the change in in￿ation and GDP growth before dollarization
and after dollarization. In table VI, for monthly data the coe￿cient of dollar-
ization dummy variable is negative and signi￿cant for the in￿ation equation. In
table VII, for quarterly data the coe￿cient of dollarization dummy variable is
negative and signi￿cant for the in￿ation equation and positive and signi￿cant
for the GDP growth equation. Thus, we conclude that in￿ation is signi￿cantly
4lower in Ecuador after dollarization and GDP growth is signi￿cantly higher after
dollarization.
(Tables VI and VII about here.)
5 In￿ation Uncertainty and Dollarization
Cukierman and Meltzer (1986) and Cukierman (1992) construct a game-theoretic
model and show that higher in￿ation uncertainty will raise the average in￿ation
rate. Using GARCH methodology and granger causality tests Apergis (2004)
provides empirical support that in￿ation uncertainty increases in￿ation in the
G7 countries. Grier and Perry (1998) ￿nd that a rise in in￿ation uncertainty
signi￿cantly a￿ects in￿ation in more than half of the countries they analyze.
Elder (2002) theoretically and empirically investigate e￿ects of in￿ation uncer-
tainty on real economic activity. He ￿nds that a shock to in￿ation uncertainty
decreases output growth. Friedman (1977) indicates that uncertainty about
future in￿ation distorts the e￿cient allocation of resources and this leads to
lower output. Stockman (1981) showed that anticipated in￿ation reduces the
demand for real balances, implying that the demand for capital and output
growth decreases. His results ￿nd empirical support in Zhang (2000).As men-
tioned in Fountas(2001), autoregressive conditional heteroskedasticity (ARCH)
and generalised ARCH (GARCH) approaches proxy uncertainty using the con-
ditional variance of unpredictable shocks to the in￿ation rate. Fountas (2001)
uses annual data and implements GARCH (1,1) model to investigate in￿ation
uncertainty in UK. Daal et.al. (2005) use monthly in￿ation rates based on log
di￿erences of CPI. They implement PGARCH methodology to estimate in￿a-
tion uncertainty and use Granger causality tests to investigate the relationship
between in￿ation and in￿ation uncertainty for both developed and emerging
countries.
The ARCH LM test indicate the presence of ARCH e￿ects for in￿ation.
3Unit root tests reject the null hypothesis of a unit root for in￿ation at 1 percent.
(Figure I about here.)
Figure I displays monthly in￿ation. It can be seen that variability of in￿ation
is much lower after dollarization (March 2000). Table VIII shows that in￿ation
do have a unit root.
(Table VIII about here.)
Table IX shows di￿erent speci￿cations of GARCH(1,1) for in￿ation. As in
Bollersev and Fountas (2001), we investigate changes in the variance of in￿a-
tion by using the variable of interest (dollarization dummy) as an explanatory
variable in the variance equation. In all of the regression speci￿cations the co-
e￿cient of the dollarization dummy are signi￿cant and negative. This result
concludes that in￿ation uncertainty (variance) is lower after dollarization.
(Table IX about here.)
(Figure II about here.)
3The F statistic is 51.6 and the Obs*R-squared statistic is 41.3. Both statistics have p
values of 0.00. Thus, we reject the he null hypothesis that there is no ARCH.
5Figure II presents that variance of in￿ation is much lower after dollarization.
6 Money-Price Relationship (Endogeneity of Money)
We conducted endogeneity test using di￿erent measures of money supply: M1,
M2 and reserve money. Table X displays the GMM test of exogeneity of M1 be-
fore and after dollarization. Di￿erent speci￿cations and estimations techniques
are implemented (2SLS, GMM). Table X shows that the null hypothesis that M1
is exogeneous is accepted before dollarization and rejected after dollarization.
Thus, M1 is endogenous after dollarization.
(Table X about here.)
Table XI shows that the null hypothesis that M2 is exogeneous is accepted
before dollarization and rejected after dollarization. Thus, M2 is endogenous
after dollarization.
(Table XI about here.)
Table XI shows that the null hypothesis that Reserve Money is exogeneous
is accepted before dollarization and rejected after dollarization. Thus, Reserve
Money is endogenous after dollarization.
(Table XII about here.)
7 Conclusion and Policy Implications
This paper is the ￿rst study that investigates e￿ects of dollarization on the
macroeconomic performance of Ecuador using a time series perspective. More
speci￿cally, we investigate how dollarization e￿ects in￿ation, GDP, in￿ation un-
certainty and money-price relationship (endogeneity of money). There are four
main results of this study. First, in￿ation is lower after dollarization. Second,
GDP is higher after dollarization. Tests of Equal Mean and Variance among
di￿erent subsamples and arti￿cial regressions construct these results. Third,
in￿ation uncertainty measured by in￿ation variance through GARCH is lower
during dollarization. Finally, money supply is endogenous after dollarization
and exogenous before dollarization. Section 6 explains the intiution behind this
result.
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Summary of the Results 
 
  Effect of Dollarization 
CPI Inflation  Lower after dollarization 
GDP Growth  Higher after dollarization 
Variation of Inflation  Lower after dollarization 
Money-Price 
Relationship 




Summary Statististics (Monthly Data) 
 
Whole Data (January 1990 – November 2007) 
 
  CPI Inflation  Discount Rate  Lending Rate 
Mean  0.02  33  31 
Standard Deviation  0.02  19.8  19 
 
Non-Dollarization Period (January 1990- March 2000) 
 
  CPI Inflation  Discount Rate  Lending Rate 
Mean  0.03  48.5  44.9 
Standard Deviation  0.02  10.5  13 
 
Dollarization Period (April 2000 – November 2007) 
 
  CPI Inflation  Discount Rate  Lending Rate 
Mean  0.01  11.9  12.3 
Standard Deviation  0.015  2.8  2.9 
 
Table III 
Summary Statististics (Quarterly) 
 
Whole Data (January 1990 – November 2007) 
 
 





Discount Rate  Lending Rate 
Mean  0.06  0.007  -68  30.9  26.7 
Standard 
Deviation 
0.06  0.007  -73.5  16.6  15.8 
 
Non-Dollarization Period (Before 2nd Quarter 2000) 
 
  CPI Inflation  GDP Growth  Current 
Account 
Discount Rate  Lending Rate 
Mean  0.08  0.002  -120  51.8  42.7 
Standard 
Deviation 
0.05  0.02  292.4  11.9  15 
 
Dollarization Period (After 1st quarter 2000) 
 
  CPI Inflation  GDP Growth  Current 
Account 
Discount Rate  Lending Rate 
Mean  0.03  0.012  -22.3  12.2  12.5 
Standard 
Deviation 
0.05  0.013  271.9  2.7  3 
 Table IV 
Tests of Equal Mean and Variance among different subsamples: (Monthly) 
 
Test for Equality of Means: Ho: Subsample means of inflation are equal. 
 
Method  df  Value  Probability 
t-test  210  7.739970  0.0000 
Anova F-statistic  (1, 210)  59.90713  0.0000 
 
Test for Equality of Variances: Ho: Subsample variances of inflation are equal.  
 
 
Method  df  Value Probability 
F-test  (89, 121) 1.926742  0.0008 
Siegel-Tukey    3.817934  0.0001 
Bartlett  1 10.44498  0.0012 
Levene  (1, 210) 6.148081  0.0139 
Brown-Forsythe  (1, 210) 7.331345  0.0073 
 
Table V 
Tests of Equal Mean among different subsamples: (Quarterly) 
 
Test for Equality of Means: Ho: Subsample means of inflation or GDP Volume or GDP Growth are equal. 
 
  Inflation    GDP Volume    GDP Growth 
Method  Value Probability   Value Probability   Value Probability 
t-test  5.103724  0.0000  7.797106  0.0000  2.250174  0.0290 
Anova F-statistic 26.04800  0.0000  60.79487  0.0000  5.063285  0.0290 
 
 
 Table VI 
Analysis of Changes in Macroeconomic Variables 
 
Artificial Regression Results (Dummy =1 after March 2000) 
  CPI Inflation  Discount Rate  Lending Rate 












Lag of Dependent 
Variable 
  0.55 
(9.7)** 
  0.88 
(25.3)** 
  0.94 
(34.3) 












R-Squared  0.22  0.46  0.83  0.96  0.71  0.96 
Number of Obs.  212  211  213  212  211  210 
 
Table VII 
Analysis of Changes in Macroeconomic Variables (Quarterly) 
 
Artificial Regression Results (Dummy =1 after March 2000) 
  CPI Inflation  GDP Growth  Discount Rate  Lending Rate 
















Lag of Dependent Variable    0.62 
(7.2)** 
  0.03 
(0.2) 
  0.5 
(4.6)** 
  0.84 
(10.4)** 


















R-Squared  0.28  0.59  0.09  0.09  0.81  0.86  0.72  0.9 
Number of Obs.  69  58  51  50  70  69  70  69 
 



































Unit root tests of CPI Inflation  
 
Test Statistic  P-Value 
ADF = -6.7  0.00 
Phillips-Perron = -6.7  0.00 
   
 Table IX 
Inflation Uncertainty and Dollarization 
P-values are presented under the coefficients in parantheses. 
 
 
  (1)  (2)  (3)  (4) 
C 


























































(0.00)   
Adjusted R-square    0.36  0.36  0.4 
AIC  -5.2  -5.92  -5.99  -6.06 


















































Endogeneity Test of Money (defined as M1): 
The C statistic (also known as a GMM distance or difference-in-Sargan statistic) 
 
(Before March 2000) 
Ho: M1 is Exogenous 
Regressor  Test Statistic  Chi-sq P-Value 
2SLS without lag Inflation  0.477  0.4896 
2SLS with lag Inflation  0.006  0.94 
GMM without lag Inflation  0.5  0.48 
GMM with lag Inflation  0.12  0.73 
 
(After March 2000) 
Ho: M1 is Exogenous 
Regressor  Test Statistic  Chi-sq P-Value 
2SLS without lag Inflation  48.2  0.000 
2SLS with lag Inflation  16.7  0.000 
GMM without lag Inflation  6  0.01 
GMM with lag Inflation  4.5  0.03 
 
Table XI 
Endogeneity Test of Money (defined as M2): 
The C statistic (also known as a GMM distance or difference-in-Sargan statistic) 
 
(Before March 2000) 
Ho: M2 is Exogenous 
Regressor  Test Statistic  Chi-sq P-Value 
2SLS without lag Inflation  0.003  0.96 
2SLS with lag Inflation  0.6  0.43 
GMM without lag Inflation  0.042  0.84 
GMM with lag Inflation  0.6  0.43 
 
 (After March 2000) 
Ho: M2 is Exogenous 
Regressor  Test Statistic  Chi-sq P-Value 
2SLS without lag Inflation  47.9  0.000 
2SLS with lag Inflation  16.7  0.000 
GMM without lag Inflation  5.2  0.02 
GMM with lag Inflation  4.6  0.3 
  
Table XII 
Endogeneity Test of Money (defined as Reserve Money): 
The C statistic (also known as a GMM distance or difference-in-Sargan statistic) 
 
(Before March 2000) 
Ho: Reserve Money is Exogenous 
Regressor  Test Statistic  Chi-sq P-Value 
2SLS without lag Inflation  1.14  0.27 
2SLS with lag Inflation  2.5  0.11 
GMM without lag Inflation  0.84  0.36 
GMM with lag Inflation  2  0.16 
 
Sargan J pvalue: 0.58, 0.33, 0.4, 0.54.  underidentification hepsinde 0.0001. 
 
 (After March 2000) 
Ho: Reserve Money is Exogenous 
Regressor  Test Statistic  Chi-sq P-Value 
2SLS without lag Inflation  53  0.00 
2SLS with lag Inflation  22.5  0.00 
GMM without lag Inflation  4.5  0.03 
GMM with lag Inflation  7.1  0.01 
 